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By STUART WELLER AND J. MARVIN WELLER 
EXPLANATION AND STRATIGRAPHIC SUMMARY 
By J. MARVIN WELLER 
INTRODUCTION 
T HE Mississippian rocks of Illinois crop out in three distinct areas along the 
western and southern borders of the State. 
The northernmost area, which is the 
largest, extends along the Mississippi 
River from Mercer County on the north 
to Madison County on the south, and also 
includes the outcrops along Illinois and 
Spoon rivers as far north as Fulton 
County. The second area, which occu-
pies portions of St. Clair, Monroe, Ran-
dolph, and northwestern Jackson coun-
ties, extends for about 90 miles along the 
bluffs of the Mississippi River from a short 
distance below East St. Louis to about 
20 miles below the city of Chester, and in-
cludes an area extending eastward from 
the bluffs a maximum width of about 15 
miles. The third area is in the extreme 
southern portion of the State, and ex-
tends as a belt ranging from 6 to 20 miles 
wide from Union County on the west to 
Hardin County on the east. 
This report is concerned with the 
second of these areas, which includes the 
type Chester sections studied by Hall and 
Worthen nearly a century ago. It is also 
the area in which Stuart Weller worked 
out for the first time the detailed strati-
graphic and paleontologic successiOn of 
the Chester series. 
[5] 
FIELD WoRK 
The Waterloo quadrangle and the Illi-
nois portion of the Kimmswick quadrangle 
were mapped by Stuart Weller in 1911. 
In 1912 he mapped the Renault quad-
rangle and the Illinois portion of the 
Crystal City quadrangle, and in 1913 the 
Chester quadrangle and the Mississippian 
system in the Baldwin and New Athens 
quadrangles. In 1919 the Campbell Hill 
quadrangle was mapped by J. Marvin 
Weller. 
STATUS OF MAPS 
None of these quadrangle geologic 
maps were ever completed for publica-
tion. As Professor Weller's field studies 
were continued in southern Illinois, it 
became obvious that a subdivision of the 
Chester series somewhat different from 
that adopted in the Mississippi River 
counties was more practical and of wider 
application. It was his intention to return 
to this area and revise the mapping, but 
this was never done. Due, however, to the 
need of making available at this time in-
formation on the areal geology of the 
quadrangles listed above, these maps are 
being issued in preliminary form. 
The maps which are issued at this 
time show in outline the areal distribution 
of the various formations on a scale equal 
to the standard fifteen-minute topograph-
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ic quadrangles of the United States 
Geological Survey. They. ?ave been 
traced directly from the ongmal manu-
script geologic maps without alteration ?r 
addition and are intended to be used m 
conjunction with the engraved topogra-
phic maps of this area. Certai? bounda~y 
lines are incomplete, particularly m 
critical areas where thick glacial drift 
and loess bury the bedrock and outcrops 
were inadequate at the time fie~d s~udi~s 
were made. Particular attention IS dt-
rected to the following localities. 
1. The area northeast of Columbia 
between Sugarloaf School and Carr Creek 
(Waterloo quadrangle) is heavily covered 
by glacial drift and loess, and the valleys 
are filled with alluvium and terrace de-
posits. Lower Chester and Ste. Genevieve 
outcrops occur in the bluffs but data are 
in~dequate for drawing formation bound-
anes. 
2. West ofvVaterloo in the Columbia 
syncline a belt of Chester strata crops 
out be~ween the Ste. Genevieve and 
Pennsylvanian formations, b~t has not 
been identified on the manuscnpt map as 
to the formation or formations present. 
: 3. East of Waterloo between Martini 
and Rock House schools Chester bound-
aries above the Renault have not been 
drawn. The Yankeetown and Ruma for-
mations may or may not be present in 
the eastern part of this zone. 
4. East of Renault (Renault quad-
rangle), where Horse .Creek cr?sses the 
county line, the valley IS filled with alluv-
ium and the Renault-Yankeetown bound-
ary is incomplete. 
5. West of Evansville (Baldwin quad-
rangle) in Camp Creek and vici.nity 
drainage has cut below the Okaw lif!Ie-
stone and inliers of the Ruma formation 
are present which are not shown on the 
map. 
6. In the Mississippi bluff above 
Roots the various Chester boundaries 
have not been extended from the Renault 
quadrangle onto the manuscript map of 
the Baldwin quadrangle. 
7. On the east side of Kaskaskia 
River in the Baldwin quadrangle the 
Baldwin formation has not been separated 
from the Oka w limestone. 
8. At Mill Creek on the Campbell 
Hill quadrangle a fault is drawn which is 
probably in error. 
MILES 
0 10 20 30 
FIG. 1.- Index map showing A, Kimmswick; 
B, Waterloo; C, New Athens; D, Crystal 
City; E, Renault; F, Baldwin; G, Ches-
ter; and H, Campbell Hill quad-
rangles. 
STRATIGRAPHY 
The first description of the Chester 
section worked out by Professor Weller 
was published in 1914 after three seasons 
of field work in the Mississippi River 
counties.1 Later studies in southern Illi-
nois and western Kentucky demonstrated 
that the Okaw limestone contained two 
widely recognizable fossiliferous forn:a-
tions, the Golconda and Glen Dean, whrch 
are separated by the Hardinsburg sand-
stone. In 1919 four new Chester forma-
tions were first recognized, the Vienna 
limestone and Waltersburg sandstone in 
the Vienna quadrangle and the Degonia 
sandstone and Kinkaid limestone in the 
Campbell Hill quadrangle, and the Ches-
ter section of Illinois acquired the form 
which it retains at the present time. A 
description of this section was published 
the following year. 2 
Professor Weller intended to subdivide 
the Okaw formation into an upper and a 
lower part which he believed were equiva-
lent to the Golconda and Glen Dean lime-
stones, although he recognized that a 
black shale zone at the top of the Oka w 
was possibly equivalent to the Vienna for-
mation, but this was never done. More 
recent investigations by Sutton have 
established that the lower Okaw includes 
both the Golconda and Glen Dean lime-
stones and that strata equivalent to the 
lWeller, Stuart, Stratigraphy of the <;:hester group in 
southwestern Illinois: Ill. State Acad. Sc1., Trans. vol. 6, 
pp. 118- 129, 1914. 
2Weller, Stuart, The Chester series in Illinois: J our. 
Geol. vol. 28, pp. 281-303, 395- 416, 1920. 
ORDOVICIAN SYSTEM 7 
Tar Springs sandstone, Vienna limestone, 
and \iValtersburg sandstone are present in 
the upper part of the Okaw formation. 3 
The following stratigraphic descrip-
tions are largely drawn from an unpub-
lished and incomplete report prepared by 
Professor Weller sometime prior to 1920.4 
ORDOVICIAN SYSTEM 
Ordovician rocks are exposed only in 
a very limited area, chiefly in sec. 3, T. 3 
S., R. 11 Vv., (Kimm wick quadrangle, 
pl. I) where they have been brought to 
the surface in the Mississippi River bluff 
at the crest of the Valmeyer anticline. 
The section exposed here is as follows: 
Ft. 
5. Fern Glen limestone: red, argillaceous, 
with chert bands and red shale . . . . . . . 23 
4. Maquoketa shale: buff and greenish with 
nodular bands, largely talus covered. . 80 
3. Fernvale limestone: brownish, crystal-
line. . ... . . .. ..... . . .. .... .... . . ... 1 
2. Kimmswick limestone: white, crystal-
line, heavy-bedded, free from chert 
except in central part . . .......... . .. 110 
1. Decorah limestone: dark gray, close-
textured with shale partings- exposed. 15 
Decorah limestone.-Only the upper 
part of this formation is exposed at the 
base of the bluff a few yards north of the 
Valmeyer quarry. It is easily disti n-
guished from the overlying Kimmswick 
limestone by its darker color, finer tex-
ture, and thin beds separated by shale. 
Kimmswick limestone. - The total 
thickness of more than 100 feet of this 
formation is exposed in the quarry of the 
Columbia Quarry Company just north 
of Valmeyer and northward along the 
bluff for about three-quarters of a mile 
to where the dip carries it beneath the 
surface. Good exposures are also present 
along State Highway No. 156 in the lower 
part of Dennis Hollow nearly east of 
Valmeyer. 
The Kimmswick limestone is very uni-
form lithologically and consists of pure 
white to flesh-colored crystalline lime-
stone. It is free from chert except in a 
3Sutton, A. H. , Stratigraphy of the Okaw in south-
western Illinois: Jour. Geol. vol. 42, pp. 621- 629, 1934. 
4Weller, Stuart , Report on parts of Monroe and Ran-
dolph counties: Ill. State Geol. Surv. mss. 
zone about 8 feet thick near the middle 
of the formation. Much of the limestone is 
porous, and openings up to two inches 
in diameter, some of which are partly or 
wholly filled with calcite crystals, are 
common in the upper part. 
Fernvale limestone.-The Kimmswick 
is succeeded unconformably by the thin 
Fernvale limestone which has been ob-
served only at the Valmeyer quarry and 
along the highway in the lower part of 
Dennis Hollow. It is 6 to 14 inches thick 
and consists of brownish coarsely crystal-
line limestone with many fossils. Else-
where it is probably concealed by wash 
from the overlying Maquoketa shale. 
Maquoketa shale.-This formation con-
sists mainly of fine olive-green to gray 
argillaceous shale which weathers to a 
buff or drab color. The lower portion, 
however, is more or less dolomitic and 
contains some thin beds of hard dolomite, 
shaly dolomite, and flattened dolomitic 
nodules in shale. The basal part contains 
many diminutive fossils and small phos-
phatic nodules that may be observed at 
the south end of the Valmeyer quarry and 
by the highway in the lower part of 
Dennis Hollow. A layer of sandstone one 
or two inches thick containing phosphatic 
nodules has been observed at one place. 
Because of its lithologic character the 
Maquoketa shale is not commonly well 
exposed. Northeast of the Valmeyer 
quarry its outcrop is marked by a con-
spicuous slope covered with vegetation 
between the vertical face of Kimmswick 
limestone below and the bold cliff above 
formed by the Mississippian rocks. 
PRE-MISSISSIPPIAN UNCONFORMITY 
A pronounced unconformity separates 
the Mississippian and older beds. Within 
the area of this report the contact is ex-
posed only near Valmeyer where the Fern 
Glen limestone overlies Maquoketa shale, 
but in neighboring parts of Missouri the 
Mississippian strata succeed still older 
Ordovician formations. Devonian and 
Silurian beds constitute a section 800 feet 
thick in southern Ste. Genevieve County, 
Missouri, an even thicker section in 
Union County, Illinois, and have been 
identified in well records east of the area 
under discussion. Mississippian beds of 
Kinderhook age are likewise absent at 
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Valmeyer although the Sulphur Springs 
formation is present in northern Ste. 
Genevieve County, Missouri, and black 
shale of the Chattanooga type has been 
penetrated in wells only a short distance 
east of Waterloo, Illinois. 
MISSISSIPPIAN SYSTEM 
The Mississippian system attains a 
thickness of nearly 2,000 feet in north-
western Jackson County where it is com-
plete and has been penetrated by drilling. 
To the northwest along its outcrop it 
suffered an increasingly greater amount of 
post-Mississippian erosion and its for-
mations are successively overlapped by 
Pennsylvanian strata. 
Fern Glen limestone.-This formation 
crops out only on the Valmeyer anticline, 
and exposures occur from Dennis Hollow 
northward to the SW. :xt: sec. 35, T. 2 S., 
R. 11 W. Three small inliers also occur 
southeastward upon the crest of the anti-
cline, the last being located in Schaeffer 
Hollow. 
The Fern Glen consists mainly of deep 
red, more or less argillaceous limestone 
with interbedded shale and is about 30 
feet thick. Much chert is present in the 
upper part as lenticular concretionary 
masses or solid beds up to one foot thick. 
Its color becomes greenish above and it 
grades imperceptibly into the overlying 
Burlington limestone. Good exposures 
are present along the highway about mid-
way in Dennis Hollow, and the basal 
contact with the Maquoketa shale is well 
shown on the north side of this valley 
within sight of the road. 
Burlington-Keokuk limestone.- It has 
not been practicable to separate the 
Burlington and Keokuk limestones in 
Monroe County although fossils prove 
both formations to be present. This part 
of the section is excellently exposed in 
Dennis Hollow and consists of 150 feet 
or more of very cherty limestone. The 
chert is commonly light gray and dense 
and occurs in knotty layers parallel to the 
bedding planes (varying in thickness up 
to nearly one foot) and constitutes 50 or 
more per cent of some parts of this inter-
val. The limestone layers are commonly 
light colored, pure, crystalline, and crinoi-
dal. These formations crop out along the 
crest of the Valmeyer anticline nearly to 
Madonnaville and also at the crest of the 
Waterloo anticline between Waterloo 
and Columbia. 
An unconformity occurs in the midst 
of the Keokuk limestone in Ste. Genevieve 
County, Missouri, which may persist into 
Monroe County, Illinois, but has not 
been recognized. 
Warsaw formation. - This formation 
attains a thickness of 60 feet or more and 
is exposed on the crest and flanks of the 
Waterloo and Valmeyer anticlines and 
along the Mississippi River bluffs from 
Monroe City Hollow to Chalfin Bridge 
and in three ravines southwest of Re-
nault. 
The lower half to two thirds of the 
Warsaw formation consists of bluish-
gray argillaceous to calcareous shale with 
some thin bands and lenses of argillaceous 
limestone. It is rarely well exposed but 
may be seen by the highway in the upper 
part of Dennis Hollow. Bluish-gray 
argillaceous and impure limestone is more 
important in the upper part of the forma-
tion and these are the beds that are most 
commonly exposed. Near the top of the 
formation is a well-marked zone carrying 
abundant Spirijer and a little lower 
another zone marked by a large species of 
Productus. These upper beds are well 
exposed in Cement Hollow north of 
Columbia and near the road in the lower 
part of the hollow southwest of Renault. 
Considerable chert is present locally in 
this part of the formation. 
Salem limestone.- This formation suc-
ceeds the Warsaw conformably and the 
transition occurs a few feet above the con-
spicuous Spir~fer bed. Exposures in Illi-
nois have not been carefully measured 
but the formation here is probably more 
than 100 feet thick. 
Outcrops of the Salem limestone occur 
upon the crests and flanks of the Waterloo 
and Valmeyer anticlines. On the former 
structure the outcrop is continuous from 
east of Columbia to south of Waterloo, 
and other isolated areas are present be-
tween Columbia and Sugar Loaf School. 
The Valmeyer anticline brings the Salem 
to the surface east of Fountain and the 
outcrop continues south along the bluff 
and valley of Bond Creek and thence 
southeast along the crest of the structure 
to beyond Maeystown. The Salem out-
crop returns to the bluff at Valmeyer and 
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extends southeastward to within less 
than a mile of Prairie du Rocher. Good 
exposures occur in the bluffs southeast of 
Valmeyer and nearly all of the formation 
may be seen by the roadside one mile 
southwest of Renault. 
The Salem is mainly a gray to light 
brownish granular, crystalline, or oolitic 
limestone with some shaly and magnesian 
partings and a few feet of bluish-gray 
fine-grained dolomite at the base. Many 
of the beds are massive and spall off in 
plates parallel to the exposed surface. It 
does not commonly stand in cliffs except 
where it is protected above by a capping 
of St. Louis limestone. Some chert is 
present as large rounded nodules scat-
tered sparingly throughout the forma-
tion. 
St. Louis limestone.-This formation 
crops out throughout a much larger area 
than any of the older beds. It occurs in 
the bluffs at Stolle north of the Waterloo 
quadrangle and extends southward in a 
belt one to three miles wide to Burksville, 
where it connects with the broad St. 
Louis area of central Monroe County, 
much of which is characterized by well de-
veloped karst topography. It is the up-
permost formation of the bluff sections 
of Monroe County except in the Colum-
bia syncline and Valmeyer anticline. To 
the southeast it continues to crop out in 
the bluff to a point two miles below 
Prairie du Rocher. 
The upper and lower parts of the St. 
Louis formation consist mainly of thin-
bedded fine-textured cherty gray lime-
stone with some light-colored and coarser 
limestone in beds or lenses. The central 
part of the formation is more massively 
bedded, less cherty, and includes some 
partially dolomitized light buff layers 
and others that are distinctly cross-
bedded. It is possible that oolitic beds 
are likewise present. The thickness of the 
St. Louis has not been measured in this 
part of Illinois but is probably about 200 
feet. Thicknesses reported from neighbor-
ing areas are as follows: Alton, 270 feet; 
St. Louis, 325 feet; and Ste. Genevieve 
County, Missouri, 160 feet. Such varia-
tion probably has resulted from drawing 
both the upper and lower boundaries 
at different horizons from place to place. 
The lower boundary is transitional but in 
Ste. Genevieve County a well-marked un-
conformity separates the St. Louis and 
Ste. Genevieve limestones and this un-
conformity may persist into neighboring 
parts of Illinois although it has not been 
certainly recognized. 
Nearly the entire thickness of the St. 
Louis limestone may be observed in the 
Mississippi River bluffs between Carr 
Creek and Fountain. 
Ste. Genevieve limestone.-This forma-
tion is well exposed in the bluffs north-
west of Columbia. From there the zone of 
outcrops extends south and southeast on 
the east side of Fountain Creek to State 
Highway No. 156 and beyond nearly to 
Burks ville. It likewise occupies a much 
narrower zone on the east side of the 
Columbia syncline. Another important 
area of outcrops occurs in St. Clair County 
beginning just west of Rodemick and ex-
tends northward toward Imbs, and it 
also occurs on Hickman Creek northwest 
of Millstadt. 
From Rodemick southward almost to 
the Randolph County line the Ste. 
Genevieve limestone is nearly or com-
pletely absent, and Chester beds overlap 
upon St. Louis limestone. It may be 
present, however, two to three miles 
north of Prairie du Rocher and in the 
bluffs southeast of that town, although 
the oolitic limestones at these places are 
possibly part of the St. Louis formation. 
Good outcrops may be observed along 
Fountain Creek south of highway 156 
and especially in the old quarries near the 
center of the south side of sec. 27, T. 2 
S., R. 10 W. 
The Ste. Genevieve limestone general-
ly resembles the St. Louis in its gray color 
and even bedding but locally contains 
conspicuously cross-bedded oolitic layers 
and partings or thin layers of greenish 
and purplish shale. Many of its strata 
are slightly oolitic, some are more or less 
coarsely crystalline, and fine-textured 
almost lithographic beds are rare. Fin~ 
grained cross-bedded sandstone has been 
noted at a few localities. This formation 
is generally not cherty but in the lower 
part one or more beds of red chert seem 
to be persistently present. These may be 
seen in the quarries mentioned above and 
in the Mississippi bluff north of Carr 
Creek. The Ste. Genevieve limestone 
attains a maximum thickness of about 
100 feet in Monroe and St. Clair counties. 
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MONROE. RANDOLPH AND STANDARD SECTION 
N . W. JACKSON COUNTIES SOUTHERN ILLINOIS 
KINKAID LS. KINKAID LS. 
DEGONIA ss. DEGONIA ss. 
CLORE LS . CLORE LS. 
PALESTINE ss. PALESTINE ss. 
MENARD LS. MENARD LS . 
WALTERSBURG ss. 
BALDWIN FM. VIENNA LS. 
TAR SPRINGS ss. 
GLEN DEAN LS, 
OKAW LS. HARD INSBURG SS. 
GOLCONDA LS. 
RUMA FM. CYPRESS 55 . 
PAINT CREEK LS. PAINT CREEK LS. 
YANKEETOWN CHERT BETHEL ss. 
RENAULT FM. RENAULT LS. ? 
AUX VASES ss. 
Fro. 2.- Correlation of Chester formations in 
south western Illinois. 
Pre-Chester unconjormity.-A wide-
spread unconformity has been recognized 
at the base of the Chester series on all 
sides of the Eastern Interior basin but it 
is only in Monroe County, Illinois, that 
pre-Chester erosion was sufficiently severe 
to completely remove the Ste. Genevieve 
limestone. The local overlap of Chester 
beds upon St. Louis limestone is evidence 
that folding along the axes of the Waterloo 
and Valmeyer anticlines occurred at that 
time. 
Chester formations.-The Chester suc-
cession was worked out in Monroe and 
Randolph counties and a series of forma-
tions was named before studies in south-
ern Illinois and western Kentucky demon-
strated that the section presen t in these 
counties is not entirely typical of the 
broader development of the Chester 
series. All of the formations of the 
standard Chester section can now be 
recognized in the area covered by thi s 
report, but several of them are so poorly 
developed as to be unmappable, and 
others do not correspond exactly with the 
formations that are shown upon the ac-
companying maps. Until further field 
work is completed, it is therefore neces-
sary to describe the section present in 
this area in terms of the original forma-
tions here recognized. The table (Fig. 2) 
shows their relations to the formations of 
the standard section. 
Aux Vases sandstone.-This formation 
crops out in a north-south belt extending 
from Hickman Creek northwest of Mill -
stadt to Prairie du Rocher and thence 
along the river bluffs to one mile below 
Modoc. South of Rodemick all of the 
Chester formations are believed to be 
overlapped by Pennsylvanian beds. From 
near New Design south to the county line 
the Aux Vases is overlapped by the Re-
nault and this sandstone crops out only 
in the valleys east of the main Chester 
front. Some of the best outcrops occur in 
the Mississippi River bluffs above Modoc. 
The Aux Vases sandstone attains a 
maximum thickness of 80 feet or more and 
consists of massive or cross-bedded med-
ium- to fine-grained brownish sandstone 
that stands in vertical bluffs. A basal 
conglomerate present at many places is 
composed almost exclusively of St. Louis 
chert in pieces ranging up to more than a 
foot in diameter. 
The Aux Vases sandstone varies 
greatly in thickness because it was de-
posited upon an uneven surface. It is 
overlapped in part of Monroe County by 
the Renault formation, and thi s relation 
was the basis for the conclusion that 
these formations are separated by an un-
conformity, and that the Aux Vases 
sandstone had locally been entirely re-
moved by pre-Renault erosion. The Aux 
Vases differs from all other Chester sand-
stones in being absent in the lower Ohio 
valley, and possibly it should not be con-
sidered as a formation comparable to 
the others. In Monroe and Randolph 
counties. Illinois, and the neighboring 
part of Missouri, the Renault includes 
much sandstone, and perhaps the Aux 
Vases might be better interpreted as 
a basal sandstone member of that for-
mation that was deposited only in 
channels and other topographically low 
areas of the pre-Chester land surface on 
the immediate border of the Ozark region. 
Renault formation.-This formation is 
exposed in a north-south belt extending 
from Hickman Creek to 1Yz miles below 
Modoc, and is also exposed at a number 
of places west of the Waterloo anticline 
from Lake View southward. It extends 
westward beyond the limits of the Aux 
Vases sandstone in the vicinity of Re-
nault, and northward where it overlaps 
on to the St. Louis limestone. A basal 
conglomerate has been observed at a few 
places. 
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The Renault formation is exceedingly 
variable in composition. Sandstones are 
the most commonly outcropping mem-
bers. They are generally thinner bedded 
than the Aux Vases sandstone, may be 
shaly, and locally are perforated by fossil-
ized animal burrows or contain . impres-
sions of Lepidodendron stems. At a few 
places they carry marine fossils. Shales 
likewise constitute an important part of 
the Renault. They are of al~ types from 
arenaceous to calcareous and some are 
conspicuously variegated. Limestones 
may be absent or present in several 
layers in different parts of the formation. 
They are of variable nature and range 
from arenaceous or argillaceous to pure 
crystalline or oolitic beds. The minimum 
thickness of the Renault formation that 
has been observed beneath the Yankee-
town chert is 32 feet but it is probably 
commonly 40 feet or more thick and may 
locally achieve a maximum thickness of 
60 or even 80 feet. Good exposures may 
be seen in a small hollow on the west side 
of Horse Creek in the SW. ~ sec. 2 and 
the N\iV. ~sec. 11 and in another hollow 
one mile farther south, in the center S. 
7'2 sec. 23, and in the NW. corner sec. 
25, T. 4 S., R. 9 W. 
Yankeetown chert.-This formation, 
which rarely attains a thickness of 20 
feet, is extremely persistent and is a 
valuable horizon marker because its resi-
duum is readily recognized at many places 
where no actual outcrops occur. It every-
where overlies the Renault formation. 
The Yankeetown is an arenaceous 
formation consisting principally of fine-
grained sandstone that has been altered, 
apparently by long continued weathering, 
to quartzite and sandy chert. It may be 
evenly bedded but commonly possesses 
a very knotty structure. Thin layers or 
partings of shale are present at some 
places, and lenses of limestone varying 
from dense and siliceous to coarsely 
crystalline and arenaceous occur locally. 
The Yankeetown chert undoubtedly 
contains beds that are equivalent in age 
to the Bethel sandstone of the standard 
Chester section, but it probably also in-
cludes lower altered strata that are else-
where assigned to the Renault formation. 
Weathering, alteration of sandstones, and 
partial leaching of limestones appears to 
have progressed to variable depths below 
true Bethel beds, and this variable con-
tact between altered Yankeetown and 
unaltered Renault probably resulted in 
the interpretation that these formations 
are unconformable. 
The Yankeetown chert is well exposed 
along the road northeast of Yankeetown 
School and also half a mile farther north 
in the NW. cor. sec. 25, T. 4 S., R. 9 W. 
Paint Creek formation.-This forma-
tion overlies the Yankeetown conform-
ably. Its outcrops extend from one mile 
northwest of Millstadt to 27'2 miles 
southeast of Modoc. It also is present in 
the valley of Carr Creek south of Colum-
bia. 
The Paint Creek formation is 50 to 
60 feet thick. At the base are bluish to 
greenish calcareous shales with some 
platy limestone. These are succeeded by 
12 to 15 feet of deep red structureless clay 
whose top lies 20 to 25 feet above the 
base of the formation. This member 
grades upward into gray calcareous shale 
with limestone bands, and at the top 
occurs more or less massive limestone 
wh_ich locally attains a thickness of 10 
feet or more. The red clay of this forma-
tion is not well exposed at many places, 
but even in weathered conditions it is 
unmistakable and is a very useful hori-
zon marker. Almost the entire formation 
is exposed along the road which ascends a 
hollow in the Mississippi bluffs 1.4 miles 
southeast of Modoc. Other good ex-
posures are present in the E. 7'2 sec. 2, 
T. 5 S., R. 9 W. 
Rumaformation.-This formation suc-
ceeds the Paint Creek conformably. It 
outcrops in the valley of Prairie du Long 
Creek four to six miles east of New De-
sign and from near Red Bud to 27-2 miles 
below Modoc. A few outcrops are known 
in the valley of Carr Creek south of Col-
umbia and in Camp Creek west of Evans-
ville. 
The Ruma formation consists princi-
pally of shale, but also includes some 
beds of sandstone and, at a few locali-
ties, impure limestone. The more shaly 
portions are conspicuously variegated and 
thus resemble the Renault formation. 
It attains a thickness of approximately 
60 to 70 feet. Good exposures are present 
in several small valleys west and north-
west of Ruma, particularly in the NE. 
7i sec. 31, T. 4 S., R. 8 W., and in the 
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v1cmity of the southwest corner of this 
same township. 
The sandstone beds in the midst of the 
Ruma formation are undoubtedly equiva-
lent to the Cypress sandstone of the 
standard section, but the underlying and 
overlying shales may elsewhere be con-
sidered the upper and lower parts of the 
Paint Creek and Golconda formations 
respectively. 
Okaw limestone.-As originally de-
fined, the Okaw formation included all 
beds intervening between the Rum a for-
mation below and the Menard limestone 
above. The main part of this interval 
consists principally of limestone but at 
the top there is a considerable thickness 
of shaly and more or less sandy strata. 
These two portions were termed Upper 
and Lower Okaw respectively by Professor 
Weller, and Ulrich applied the name Plum 
Creek beds5 to the upper division. The 
Lower and Upper Okaw were for many 
years correlated with the Golconda and 
Glen Dean formations of southern Illinois 
and western Kentucky, but Sutton has 
recently shown that both of these forma-
tions are actually included in the Lower 
Okaw and that the Upper Okaw is 
equivalent to the Tar Springs, Vienna, 
and ' 'Valtersburg formations of the Ohio 
valley section. 6 
Because the Okaw as originally de-
fined includes beds of both middle and 
upper Chester age and because its two 
divisions are separated by an important 
unconformity and are separately mapp-
able units it seems advisable to restrict 
the name Okaw to the lower division and 
the name Baldwin formation is proposed 
for the old Upper Okaw or Plum Creek 
beds.7 
The Okaw formation as thus redefined 
crops out in several isolated areas en-
tirely surrounded by Pennsylvanian beds 
in southwestern St. Clair County, south-
east of Millstadt. Its belt of continuous 
outcrop begins on Prairie du Long Creek 
six miles east of New Design, and extends 
southeastward to the Kaskaskia (Okaw) 
•Ulrich, E. 0., The formations of the Chester series 
in w.:stern Kentucky and their correlation elsewhere, p. 44. 
Mississippian Formations of western Kentucky, p. 2; Ky. 
Geol. Survey, 1917. 
ssutton, A. H., Stratigraphy of the Okaw in south-
western Illinois : J our. Geol., Vol. 42, pp. 621- 629, 1934. 
7The name Plum Creek was previously used by F oerste 
in 1905 for Silurian beds in east-central Kentucky. 
valley, and then southward to the Missis-
sippi. It occurs in the Mississippi bluffs 
from a point two miles southeast of Modoc 
nearly to Marys River. 
The formation attains a thickness of 
about 200 feet, and consists principally of 
more or less heavy-bedded limestone 
separated by shale layers. The limestones 
vary considerably in lithology and thick-
ness, but are commonly crystalline and 
light-colored. Practically no chert is 
included in the formation except in the 
middle where a zone, nowhere more than 
10 feet thick, of dense yellowish-weather-
ing thin-bedded limestone bearing several 
layers of chert or cherty sandstone is be-
lieved to mark the horizon of the Hardins-
burg sandstone. This zone, however, 
either is not persistent or has not been 
recognized in considerable areas because 
of inadequate exposures, and it is imprac-
tical to attempt a subdivision of the Okaw 
into its Golconda and Glen Dean con-
stituents. Conspicuous and persistent 
richly oolitic beds, known as the Marigold 
oolite, occur a short distance below the 
cherty horizon, and other limestones in 
the lower half of the formation carry 
scattered oolites. In beds above the 
chert, however, oolites are much less 
common. The upper part of the Okaw 
limestone is well shown in several small 
quarries along the Mississippi bluff be-
tween Fort Gage and Chester. The cherty 
beds are exposed near the center of the 
NW. )i sec. 32, T. 5 S., R. 8 W., and at 
other places in that neighborhood. Oolitic 
beds in the lower part of the formation 
may be observed in the SE. )i sec. 3, 
T. 6 S., R. 8 W., and southeast of Har-
mony School 172 miles southwest of Ellis 
Grove. 
Baldwin formation.-The outcrop of 
this formation, formerly known as the 
Upper Okaw, is confined to the east side 
of Kaskaskia River and extends from near 
Baldwin to Fort Gage and thence along 
the Mississippi bluff to the mouth of 
Marys River. It attains a thickness of 60 
to 7 5 feet, and consists of more or less 
sandy beds at bottom and top separated 
by shale and dark gray somewhat cherty 
limestone. These three parts are equiva-
lent to the Tar Springs, Vienna, and 
Waltersburg formations of southern Illi-
nois, but the sandstones are erratically 
developed and it is impracticable to map 
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them separately. This formation locally 
overlies the Oka w limestone unconform-
ably and rests on different members of it 
in different places. The thickness of the 
basal Tar Springs sandstone member, 
which is best developed in the vicinity 
of Chester, appears to be related to in-
equalities in the surface of the underlying 
formation. The upper \iValtersburg sand-
stone member is best developed in the 
northern part of the area of Baldwin 
outcrop and locally exhibits the same 
peculiar type of jointing so characteristic 
elsewhere which results in the breaking 
of the sandstone into long narrow blocks 
resembling stove wood. Outcrops of 
various parts of the formation may be 
seen in the SE. 7:1 sec. 9, the SE. 7:1 SW. 
7:1 sec. 18, center W. Y2 sec. 29, and S\iV. 
corner sec. 33, T. 5 S., R. 7 W., in the 
outside prison quarry at Menard, and in 
the ravine behind Cole's Mill at Chester. 
The Baldwin formation includes shale 
beds at the top, and locally others at the 
base, that are probably elsewhere referred 
respectively to the lower part of the 
Menard and the upper part of the Glen 
Dean formations. 
Menard limestone.-This formation at-
tains a thickness of 70 to 85 feet and crops 
out east of Kaskaskia River from Little 
Plum Creek four miles south of Baldwin 
to Fort Gage and thence along the Mis-
sissippi bluff to a point 4Y2 miles below 
Cora. An inlier of considerable size 
occurs in the basin of Gravel Creek just 
north of Chester. 
The Menard succeeds the Baldwin 
formation conformably, and consists of 
beds of limestone rarely more than one 
foot thick separated by shaly partings or 
variable thicknesses of shale. The lime-
stones of the Menard formation are com-
monly darker colored and finer grained 
than the Okaw and lower limestones, are 
more or less cherty in certain parts, and 
no oolitic beds have been observed. The 
bedding planes are characteristically un-
even and hummocky. Near the top in the 
vicinity of Chester there is a ledge of 
crystalline, crinoidallimestone. Good ex-
posures occur in old quarries in the face of 
the Mississippi bluff between Chester 
and the mouth of Marys River. 
Palestine sandstone.-This formation 
crops out from the upper valley of Nine-
mile Creek five miles southeast of Evans-
ville to a point less than two miles north-
east of Reily Lake. Northeast of Fort 
Gage it seems to be overlapped by the 
Pennsylvanian system which locally rests 
upon the Menard. It reappears at the top 
of the Chester section in the Mississippi 
bluff two miles to the southeast, however, 
and is present throughout a considerable 
area extending to Marys River and north-
eastward six miles from Chester. It con-
tinues in the lower part of the Mississippi 
bluff from Marys River to six miles below 
Cora. 
The Palestine sandstone attains a 
thickness of 40 to 60 feet, and probably 
succeeds the Menard limestone with a 
slight unconformity. It is somewhat 
variable in lithology but is generally a 
thin-bedded, flaggy, shaly sandstone lo-
cally including a considerable percentage 
of arenaceous shale. At some localities it 
includes more massive beds that were 
formerly quarried for building stone. 
Shaly Palestine sandstone is exposed be-
low the \V.P.A. quarry near Ford, four 
miles southeast of Chester, and massive 
beds project prominently from the hillside 
at Rockwood. 
Clore formation.-This formation crops 
out on Little Marys River seven miles 
northeast of Chester and extends to 
Welge and thence to the Mississippi bluff 
which it follows to a point eight miles 
below Cora. A large outlier caps the hill 
upon which Chester is situated, and 
several other smaller outliers occur be-
tween Chester and Marys River. It suc-
ceeds the Palestine sandstone conform-
ably. 
The Clore formation, generally from 
40 to 60 feet thick, contains much shale 
in which variable amounts of limestone 
are interbedded. Most of the Clore lime-
stone occurs in the upper part of the for-
mation and is similar to that in the Men-
ard formation, but the bedding is more 
regular and lacks the hummocky surfaces 
so characteristic of the latter. Nearly 
black limestone is present locally, and 
chert has not been noted in this forma-
tion. The Clore is almost completely ex-
posed at the W.P.A. quarry near Ford 
Station just below the mouth of Marys 
River. 
Degonia sandstone.-This formation 
varies in thickness from 75 to 150 feet and 
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crops out from the vicinity of Brem~n 
down Marys River and along the ~Is­
sissippi bluff to within two or thre.e miles 
of Grimsby. It probably overlies the 
Clore formation unconformably. 
The lower half of the Degonia is more 
or less thin-bedded and locally shaly, but 
the upper half includes massiv_e, cli.ff form-
ing beds up to SO feet or more m thickness. 
These strata are so similar to some of the 
lower Pennsylvanian sandstones that they 
cannot be recognized with certainty where 
the overlying Kinkaid limestone was ~n­
tirely removed by pre-Pennsylvaman 
erosion. The Degonia, however, does not 
contain the quartz-pebble conglomerates 
so characteristic of some of the Pennsyl-
vanian sandstones. The formation crops 
out extensively in many of t~e. Sf!Ial~ 
valleys that intersect the M~sstssippi 
River bluffs in the Campbell Htll quad-
rangle. 
Kinkaid limestone.- The Kinkaid for-
mation is present only east ofl\1arys River 
and extends along the bluff eastward near-
ly to Big Muddy River. Particularly good 
exposures occur on Kinkaid Creek in the 
NW. 3--i sec. 6, T. 8 S., R. 4 W. wher~ a 
large quarry is in operation. It overlies 
the Degonia sandstone conformably. Be-
cause of Pre-Pennsylvanian erosion the 
thickness of the Kinkaid formation is 
quite variable; 90 feet is the g:eate~t 
thickness that has been observed m thts 
area. 
The Kinkaid is dominantly a lime-
stone formation but shale beds a few feet 
thick occur at several horizons. The lime-
stone is commonly gray and fine.-grai!led 
and occurs in beds a foot or less m thick-
ness separated by shaly partings. Cherty 
bands occur particularly in the upper 
part. 
PRE- P ENNSYLVANIAN UNCONFORMITY 
Pennsylvanian strata overlie the Mis-
sissippian formations with a profound un-
conformity that is well shown by the 
progressive overlap of Pennsyl:ani~n 
strata upon older and older formations m 
a northwestward direction. This pre-
Pennsylvanian surface appears to have 
been essentially a peneplane. Although 
irregularities occur, no conspic~ous hills 
ox deep valleys have been . recognized. 
PENNSYLVANI A BEDS 
No detailed studies of the Pennsylvan-
ian beds adjacent to the belt of Mississip-
pian outcrop have been undertaken . . E~­
amination of scattered exposures . mdi-
cates, however, that the bas~l Pennsyl-
vanian section thickens considerably to 
the southeastward. Near St. Louis the 
Colchester (No. 2) coal overlies the 
Cheltenham fireclay which is generally not 
more than 20 feet thick and whose base 
is commonly marked by a thin sandstone 
or chert conglomerate. This section below 
coal No. 2 is thin and incomplete, but to 
the southeast it expands, strata of sa~d­
stone, shale, coal, and limeston~ are In-
troduced and in the Campbell Htll quad-
rangle it' probably reaches a thickness of 
SOO to 600 feet. Most of this expansion 
probably takes place in Randolph County 
and the most conspicuous beds that are 
introduced are massive sandstones near 
the base of the section which locally carry 
quartz pebble conglomerate. 
At many places where the uppermost 
Mississippian beds consist o~ sandstones 
or shales it is difficult to identify the exact 
Mississippian-Pennsylvanian contact, and 
in the past several different Chester sand-
stones have been erroneously referred to 
the Pennsylvanian. 
STRUCTURE 
Throughout the g:eater part of t~e 
area · under consideration the strata dip 
gently in a direction 10° to 1S0 north of 
east. This regional dip into the Eastern 
Interior basin probably averages about 
SO feet per mile. It is interrupted locally 
by more or less abrupt folding and some 
faulting. 
Waterloo-Dupo anticline.- The most 
important fold in the area is ~n 
asymmetrical anticline, first apparent m 
the Mississippi bluff between Dupo and 
Bixby, whose axis extends beyond Water-
loo in a direction about 1S0 east of south. 
It bears two elongated domes, which are 
structurally highest near New Hanover 
Station and at the bluff line south of 
Dupo, separated by a saddle northeast of 
Columbia. Both of these domes have 
produced oil from the Kimmswick lime-
stone. The steeper west side of the anti-
cline shows. dips of 30° to 40° at many 
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places and is faulted from the river bluff 
to within two miles of Waterloo. Strata 
on the gentle east flank rarely dip more 
than 2°. 
Columbia syncline.-West of the 
Waterloo-Dupo anticline and separating 
it from the Valmeyer anticline is the 
Columbia syncline which is deepest a 
short distance south of Columbia. It 
contains outliers of Pennsylvanian strata. 
Valmeyer anticline.-The Valmeyer 
anticline intersects the Mississippi bluff 
just above Valmeyer, where the entire 
thickness of the Kimmswick limestone is 
exposed, and plunges gently southeast-
ward, but beyond Maeystown its axis is 
lost in an area of poorly exposed St. Louis 
limestone. Probably the axis swings a 
little to the south here and is responsible 
for the appearance of Warsaw outcrops in 
several short valleys southwest of Re-
nault. This structure is comparable to 
the Waterloo-Dupo anticline in that it 
is asymmetrical with a steeper southwest 
flank but it is not faulted and the dips 
are more gentle and generally range be-
tween 15° and 25°. 
Monroe City syncline.-The Valmeyer 
anticline is separated from the general 
monoclinal dip into the basin by a narrow 
syncline extending from just below Val-
meyer southeastward nearly parallel to 
the Mississippi bluff. 
Camvbell Hill anticline.-This struc-
ture is ·an irregular asymmetrical anti-
cline with steeper northwest flank which 
plunges to the northeast. Its best de-
fined portion, which bears a closed dome 
east of Campbell Hill, is entirely within 
the area of Pennsylvanian outcrop, but to 
the southwest it intersects the Mississippi 
bluff below Cora as a broad very gentle 
arch. 
Bremen anticline.- This small struc-
ture, located 1Y2 miles north of Bremen in 
Randolph County, plunges gently into 
the basin in a direction about 15° north of 
east. It is asymmetrical with dips of 5° 
to 10° to the north and 2° to the south. 
Its known length is only about two miles 
but it may continue westward to the 
Mississippi River bluffs as a very gentle 
structure from which the Palestine sand-
ston.e was removed by pre-Pennsylvanian 
eros10n. 
Structure north of Millstadt.-A small 
fold possibly associated with faulting is ex-
posed in the NW. >i NE. >i sec. 4, T. 
1 S., R. 9 W. Both flanks of a narrow 
anticline are exhibited with beds striking 
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